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-S- 7fl^d€ -§^1 JiHliL^^-i- 7}x\*\, 3^ ^--g- 7l"§-*V * 'Si -g-°Hl 

*1 *>*»3>l ^°fl ^lafls^sl -§-g-ofl a*] a}«-«h^ sat S **4>## 



°1 ^ Cf^-^ AS ^ofl, 7]=J-^.S.4El «fl#=lfe ti fl7l 7\£l ^El# ^Sfl ^ 



-S-71 A}^* -g^S^ ^7fl7}^] £ 01-^7} A>AjAj. V\± S.£2\°} 

=L^<*]SL ^t}Jl «*|3.Alfc *1 AV^ # * 4 # AVS).^. ^.*Vfe. AVoj-g. » ^dH7> 



^ D floii^ oi ^ ^^-^ ^«i ^ -tv^-g- o-s. ^Efls. ^l^^a- 

^ls 3 ^. AV^-g. ^ ^f. Aj.^^. 7] ? fl S ^fe. OH- ^ull7} Cfl-g-*fe -ftVfl-* ^1^*1- 711 *^l^l7m- Sfe- 

1^05. goq fii s11 on- -t>a|#a ¥*flsi& ^"11* ^^siTfl *^-ai^o.s4<i ^cH^^fe- ^°fl ^^^s 7i<a?v 
4. 



^XflSA-lfe-, °lal7l-^l Ol-S" "fl-g-ofl ^°fl ^2 2^- ^ ^# ^^"* 7fl^3l 9J «l-&^ ^3>|7} 0>M f 1 4fe 

cflaal o.S. -g-^al O.S., «V^-2]sf7llfe- #3*1 al-8-afl ^eflsl aV^-I- Zr0 2 /Ce0 2 ^ EflS.^ S.<asBAi A>-g- 

ei-31 ji aissv^ ^<g=oi tg^ei #7>*>ai sa^. 

asm-. °lel?> * 0 W-Ht €^*1 -f-^M"?] -fi-^°J, 7}^-* * 7>^ tia «>^*»flfe- ?Jal o.s 

<y-^?v «is^^* ?>fe ^ v ^-fi-7> $a^. ^v-a^, £-ir°i * D fl (^"H^-e-s. ^-i- 

o| ^ ^V°lSl ^^°l ^7>^-oll tt)-^- 9J^J$.S. Ti^tl-fe A>AJ^. ^3^^- m_ A>-§- ;£cq a])St o. Aj-EJloflAi 

«a> 0 >qsl-'cl-i JL&*\]*\ ^7l7V A^g- ^o||^£ #"ll7> 7^# ?V ^S. -8-^1^1 5 ©1 «>*2j*>th. ^, 



t^-g- olej^V i?-^- ^A] 5J^- s.^ o„s. ^-cl-. 
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^ ti\ HM-fr Zr0 2 /Ce0 2 31 3 ^-^^ 31-g-*)l $313 ^ 7l*fl3. 

£f ^O] Ufl^ lflo)l^ E^tf ^ ^J-i- Sjol^-g- ?}^S1-J1 7$Z\)2\0)V\ ^\^^7\] ?3 # ^ &X1 Sfe 

-ilfl- "o v ^* Xl^sl-Ji*} *Hr cfl si 1 }: A o v 7l ^ja. oi^^ sm-fe Xlff- «-^=°l fe* ^-2-2*1-2. €■ «ls 

33^- 7Wn, rf s> q. fe ^ x]cH -a^ofl^ 5^a1?1 sHXlfe 3}o)t}. 

olBl^ ^M, £ M^jo^fe, 

(i) >fl-& m-ir ^-^Hr ^5 33 r 2 °)l ^l^^r ^^Hir <$*}^S\ S a] 3 r, 3) «1 r ( 

r= ri /r 2 )f] 5 167 DluVo] x]s-a& # ^ Xl# ^^^^ «1S ^^fe #31, 

(u) °1<>H, -S-^lofl-H <3<>1*1 <§7]i- ^7Vs)-fe #31, 

(hi) *°1 3*r*Hr #31. 

(iv) al^^AS., #7] *l-4i*l?lfe #31 

s. ^s. o]^6\7] v\ , oiaYBl 7B-ti€ «la#3 3^ 5 xif-3 £t& ^-s-i- 7i^fls. sfe 3* 2^ 

*©1 £°l*lfe 3* ^ sfe ^1 = 3* * Xl-f-2} avs).^. s^-i-sl ^liol] Al^ ^ w o vtg^. ^ 

£ £1*11. <^ 700 <5>i £-£1X1^ £tg- AV^# ^Eflo) Aj-S.^- ^ 544. *TJ3 

« 0 »?H a} 8^, ji-§-X1 XI 2: <S^^ Xlfe €-5.0)1 Bl«H 3*1*1 aV-g- €-5.1- AV-g-^o.s.**! °\3. 

jjL 3 ^O^fe TvVS^^S #-§- **>ofl -§-8-*>7loH -f^^-Sl fe^r «l5^3j* 7>^ ^ 

#311- ^fltfja-a*!. ^s. ji*«8 ^-y* Sflui -*7l ja-g-sn^ a^^* ^-^^ ^ a 



©Is)- ^-ol s}.^ -^-S- x-fi si^ ^^°il ^=1 ^^-sV^l l^^cv. a*. ^ 0 fl ^«V# t o.s. ^ol^lfe 

3.7lfe i7H A>-g-^fe ^S) H7l«- 2:^^-o.S.^ *ol*V7fl S^sfJl Xi^. 

n^uf, * *^sl c}^ ^-^i, ^-^ gj oi^j^. ^#5>fe -g^ **<»>t-1bI-€- 1W* ^1^1SV71 fl^V o^e] 7>^l ^sfl^ol 

-& ^^-i- ^^S-°ll Xl 0 !^, wli^^-8- T^-S- ^7l (The Journal of the American Chemical Society. 60:3 

09 (1938))°11 7l*fl:sqoi ^o.^ y.=.q-J?-c > l .floje _ (Brunauer - Emmett - Teller) ^^O-S^-El ^-^^ AST 
MifD 3663-78^1 <W *i *«H 21*11 B.E.T. aia^^* ^nl^Vtq-. 

aV^# 3i-§-^l ^c^i ^^e>fe S.JS(*>^Sr) ^7>S. ^ Rife 2^#(* nsl ^fls «j-^)5 JE«-sfe % A 



AjHaW -t>S}-l- « (£fe) -ir#* (^r^#)^- 7l^flS. 5 r fe *S.<>lE. 37l2l JI^l ol^^ol =^Aj a q v^ 

«fl «^<>1 Xife 5^ ^1* ^-7) ^7+!-£- ofl^- S'g ^^V o>AflEAV o]^ £ fe ov £ ^- ol^-^ ^-o. 

^ £fe ^S-zl- <>1-S:2l ^rfl-^* °J21S. 4-7} ^-Fh^- ^ Xi^. ^oflA-lfe Aflf- 2fe X) ELia^l ^ *S.o}= ^ 

ni^Aj-si io%l- 2^-sV^l e^fe^-fe 55^ XI* 3M4. * ^-^°il 2l3>^, XI # ^ ^lsa^-oi 
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ol= <gSH3. ^sl-fe %o] «>^-a)5>l4. 



dHs}os i ^-g- a] n r °l# (Michael L. McConnell) 2} (the review Ana 

lytical Chemistry. 53:8, 1007A (1981))°)] 7l4l€ «** * «KH fe 2} 

3 ^-^^-ir M-EHflfe- 33 .2.3. ©lsM^t #4. #*1 ^^sV^i ^^-*>?fl -M^sKa^rSl-fe °1 -fV°n , e>7l 

€■ S^l-S] ^2: W8€r iL^ c-1 ^l*V7fl 7l#^ 3°ltr. 

i>i-7i*v ti>2^ ^-o), ^ ^21 41i TEf^lfe ^as^ ^ ^ 41* **** *flssl-fe °l-f-<H^l^. 

^ ijj-tgoflAi $ s 41* #, % *i2.* r fe <^7}X| ^12: *g-n£- -a-a^i ^^7-H^l 

n)-^, 4)* 5^ 4 -g-oBsl 1J5L7} Zr0 2 ^£3. i+Ej-iflfe 3 + w^a] s}4l£r 0.1 ifl*l 2 mol/l°J "9^1 

3.2^ I£fe ^av*] 3.3>d 140 "C M14 300 «>^-alS>7flfe- 150 "C Ml*l 200 t2l £-JE°)lAi 7}?| SHI 7 r ^r 

4^ ^ sflc}.. a*V. ^1=^^- -§-*» ^21 S0 3 /Zr0 2 l-Hl7} wHWMfe 0.34 ifl*) lolji -§-°J]°l ^ 

£7} Zr0 2 l5L3. i-M^i-flfe 3 + H>^3]sl.»l^ o.l M14 2 mol/l9j %^1 -g^^g. 80 1C ^\*\ 150^, uHMSr 

4lfe °J 90ta) -8-£.^l^ ^"t} °11€ £fe ^-il- "fl^ 7><g SHI 7 r =r 412:^ &T=h »H*1, o]<^ 

£o] «W <2£ ^71^ ft^lsat* °J71. ^^sMlfe ^3ELv1»V ^-g-^* A>**V°^ pH7} 8<>1 € "11*1-4 

o]6\/1\ i o]s% go] sH <2£- ^l^sl-al ^-i} -8-^* ^7>SflAi *^Al»H. olcfl ^.aV Dfl^s] pH ^ til-lf-al 
3f7flfe 0.5 Ml^l 5 «1^. 

21 Sl-^, ^5 3L7l7> 5 nm Ml^l 500 nm. «V^-^s>7flfe 10 ran tfl^l 200 nm£! ^|S3^ ^>-§-§ Si 

p>?V7>^5., ^. >a-^ci))^ Al-g-sl^ Aflf- 7l#, H^-i ^ *7fl 412,583,7353:, 1-412,583,7362:, 

1412,583,73731, l^^.SgS.SSO^, 14l2.596.382S, 1412,621,5763 ^ 14l2,655,9723<Hl 7]*ft& 4 
£H ^* 5a^l D ^, °1* *«1 €-^21 « 0 >^oil o>qcK ^ 41^-1 ?l7l« S-^* *a "?]-§- 

«■ iM^fe, 3 vflxl 100 nm. w>^-2]S>41fe 5 Ml ^1 50 nm2l 371* 7>xl^ /flf- ^ AV^-sVfe o] 7V**W. 

s# #2i 2t7i pHij-. i^ n E«a ^^fe- ajj^^ ^-^.o]^ ^^-#oi °>^*>ji ^-t- 7>^ ^ sas.^- -ti^-=i 

ja a^^Jcffe -a-^ sac}-, ois ^sflA^, cl-is} 7^^}- jaa> aj-^oi ^i.^- ^ sacf. 2tV, aV-g-oii A>-g-slJ7 aj 
^« *^ v # ^"ll*Vfe * ^1^-3^21 ^-aj-^ o. s ^.^§>^ 2:Aj-§-# ^feuii ^A?.v *fl-<ff*ai «H1 til 
-s-sHo> ^Vd-. ^. ^-^ofl 4« « 0 Vl ?H s1*B 'r safe 2:^#-S- °l^°fl ^ci ^-41*1 S«>1 4. 

« t^ofl rr}-^ « c V^2l ^U. s.^o)l 4l# ^2] 5L7H fl)?}^^ #21 ig^- 3L7l (°11- ^ ^3 37l 

fe l^tl- ti-^1. ^* #^ nmS SAl^)^ al^ oj: 5 olAj-ol<4o> t Vcl-. <#7] «lfe u^als^lfe 10 °1 A J-°H, 
a>^-al*>4lfe °+ 20 ol^ol 1 ^. ^ 5 D 1^2l «1S. ^o^^l aJ^^-^. -b.^ ^^=^ ula<a^-g. 7>^1^. ^-fofl^ 
^nflS. ol^-3>7Hl^ nfl+ Ir^^-^V HlS^a)* ?}feS^-S. 

H ^^°11 ttl-S- u o V> a2l ^ElS r Jl -^AlEflo^dd m-e^, ^33^- Aj-s).^. Zr0 2 S(Sfe) 41* -tl^* CeO 

z ol Ul^^ AjEflS. §41SVfe °l-i-2) BlH^^* "LV^^-Al?!^ 7j O.S olPl <a-^^i ^**S^^ 

^13 ^*(3ife S^S ^71 *^-#<=11 ^7>S. «r£ Sa^r. A J-7lt> «>2}- 45. 

2t A>s|.-§. (4 2.Sc)o» ^J(SEfe) 41* -tl-^1-21 alJL^^-i- <L>^ ?1 ^ % 0.3. <g-^^l A]of ^-^^ ^. ^-xg 
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^ ^oii^ ^ is sfe -4-g-s} ^ safe -^SMls-Hfe sts.^- hbHI-2.^ 

^ u-il^rif-; <y-?J-e]£ -if-si °}rn-1l<£, ^ t>v§- : ^o]^, if^, s-g-, i?>!-, *)--§-, ^g-i, eH£, wvm-, q 
W 3* £fe Bl^Ej^E} aJib^ aj fes-g. # - 5a _o^ > fft oil- oil -V Jfl^fe 53^ "W^. 

t^SMlfe 7}-g-^ 9jel tgtfls ^^-l-oil #e. ^ ^Eflsl %o] ^M^, # ^Eflsl 5)* £°j5>fe 

sfl*|sq*|fe e^fecl-. A>-g-slfe ?>Jg^sl ^aV3lo.s 3* £4« ^21 ^# ^Eflsl ov^jj. ^fe2} fl^o] 
^-71 ^aflefl tfl«H o.l vfl^l 20 *^%7> «i ^ *Vfe 1fololo> sVcf. 

»W #©1 S><^ 2:71 ^tf** + . & *^2l w J-^2l >il2 ^Tflo)] o] -£fl-g-cfl ^71* %7\tt. o] ^-f, 

^7>fe Dl^^sol $g£ nfl*}*] ^SVl}. 

£ ^°,)A-1 A>-g-s]fe <§7l^ -§-°-J<£- s.*l oVfi^ol, ^a>^.u).e ? £ fe 'r-S-^'a <r Si 1 *. SE*V ^-s.u|o> 

71 *>*«- 5a^. * HkW Sjsm, *l-8-*te 3°1 uVtfaW-tJ-. 2*h JUQ ^2} <*7l7> 

S*H*Ka(Sfe) ^ nfl^ f^oi] -g-sflsj ^ safe ^7l# JlSfl ^EflS ±71 ^th#ofl *1 3 £«a*l*2 ^ sicl-fe 

^1* sa# s«»iti-. 

£ iM<*HfeA>+3te <£7l^ -S-o^si *£7> ^jel€: "Jl^lfe »Wes, «m* 0.1 N ^^1 1 

1 NA>ol9J ^ 81*1 tf. fe£7} l ifl*l 5 N°J -§-°J|# A>-g-sl-fe ^Jol zisflJSL -3^1 aV^-^sVcl-. 

«■ -S^l*^ floW. "37121 «7V*£. ^ ^^--.oi ^^ pH 7> 4^ 351, a>^-a]SV7llfe 7 °Pc}- 0 l 

^71 37}fe 'fi^a, ^*>^ SEfe -S^aj *&qo.2. ^31^- ^ flo.^, w>^*>7flfe JilVsra^ ^*g*}fe ^°1 #4. 
^7>fe (18 iflxl 25 1C) vH^l ^#21 «-£<H|^-tfl» ^ $12-^, *-8- ^^-§-21 ^ ^-Hfe ofl# 
120 r<Hl tSffe £5L<£ ^ 9W. ^-£-°fl^ =r^*l-fe 5l 0 l «>^^S>4. 

«a?l^ -§-^21 ^7>7> ^-a^Al-i- €-s.Ai?)7l ^©H ^1 cl ja*Al« sa^. 

^?ll7>*^iisa* «fl. <i* *^ ^ = 71 afe ^41 «.gi^ ^*^ajtl ja*n/q*q ftel 7l#cfl sl*1) 

a>^2ls>cl-. 

oi^a-i, oisi- $01 e><^ ^-§--8- ^i^^ia =r sa^. °h ^i^€-#£fe- < a-5Li-io>' ; r-i-^-2.s.^«a«-^ 5a 
3+ -fi-71 -g-ou* ^>-§.*>fe 5J01 mi^isi^fe ^-fet^fe 51 -a- ?> ^ sa^. 

^sl-fe #•§• XI 71*1-71 fl*B^. <M13€ ^8^#^ 80^1^ 300 "C. w>*«l*l-7flfe 100 m^l 150t;2l A.^oilA-1, «4|* 1- 
^ -§"71 ^=11^, O.S. 2J215. ^2^1^ ^ 5U^. tiSfe ■a^^ f^^ol ^tH^ ^^1 ^l^^l-cf. Aj-71 

# ti-^S.-¥-El 2]^ ^Ij-o-^ Hfe Aj-7l?V «V2}. ^"Ol ^-E]5llA-l ojols. ^^§-§. ^- ^ofl ^^^^\ 

^^Oll 21SH ^2l(^ ^2;)Al^ ^ Sil^fe °^ T sa^. 



^. ig-igcii nq-S- lj-^21 o>*1h1- ^^Hl^fe, °J2121 *m ^(Hfe) ^ofl 41€#* *>iAl^o> ?Vc}. oleltV 

Sj.-J.fe -^-^sVfe Aj.^*(*)ol ^^*| ^^«cl-. 5*. *>dife %^ Jl-g-^1-^-21 ^l«|Al 

71 Jl(*Efe) ^Al^ ^7> Sfl^. °1*€ *Vi -S-S7} ^o>^^s. A^Aj^.01 als^alol ^o>^lc}.fe a>^* jH^«B 1- 

nfl, *>dl -8-ife SVJfofl -g- t^2l 2^«6| cflSf| A>*« fe£^ Uj-S^ al^3l O.S. 2:^^ ^ 5a^. ^21 2:^#-§- 
cfl «J=a1 e-HJitf *£, C-l ^^-*1 3£^*ol ^Aj^ ^.ofl Af*^ ^-S-fil- ajoli ^.oj 

* fe£ot]Ai 2:^#21 Z}±%: ^«A]fl o.S.*<l ^^*lfe oj^ o. AjjAj^o, s.Ajs^. oj^^a^ flcffe 53°m. 
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^71 #3:* «V*4 & t^2] « 0 V«gotl 3*H «f 700^2) nfl-f ^ ol-g-SM jZ^Sfl* £4 

fe- IRH'?! ^34 -STifb tic}, aaji-h Al-Stf 8].^. 700 1000"C, ti>^-^ls>7flfe 800 1 

000^2] igfls. >11*V^ i}± £SL<t}^ 3j^-SV»l ^«§s) ^ sm. 



4^1 43sRr ^^*>j1 X #°fl ^sfl ^-^*l-7fl ^sjfe HI S-SJin}. 44 4£°1] 

*2*>5=. t4ej- ^o^^l 2:^1-^. ^^o.s. «l-8-£]& alS^^-i- -fi-^lt^. 

* nre* si*h ^4^ safe- a^a-a-ofl ^*n^fe °)shi ^.^^i^tii -a^« 3j°i<}. 0 ] 2^44 1^2} 

-f-a. «■ *^2l 2^44 10 m 2 /g-i- i4*}c 44 «13L<334 5>^r 34 

4 !MaJ 2*j44 M^^aMfe 20 m 2 /g ol-S-, 34 wV^SMIfc 30 m 2 /g 3 40 m 2 /g 

o]Aj.c>| 7>^tf. * Bj-igofl nj-e} go^ 2^§^ ^^1<H 50m 2 /g °l-tf2] BlS.^* 

* 2^43 I** 43* 430.5^, 34 #4 4*1 Ufl7l D^sH AV-g-Si-fe 4°fl 2^4°1 

wlsi^ 44 «}±. &S.<t\]*\ SB^4 ^laj o.^. *\W *]3.sm-£r <^^«1 4*1 *M, 800"C°1H 34^0] 

nfl * ^21 2^4£- 20m 2 /g °1<*, «HM*Mfe 30 m 2 /g °l^h *>7flfe 40m 2 /g =>1^2^ «la 

7}^ ^ jfto.^, 900r°ll^ -r^€ »fl * *^2] 20 m 2 /g °R\ «>«-a1*Mfe 30m 2 /g 33- 

^^?V a>s^ *ol, aJ 7 i ^^.^ ^s. f wj-^-ai^i^ #q O.^. jr^-Sfl tV** ^^2] ^EflS. # 

* ^#2^ Ajofl tfl-g-sVfe- *^7>^«- -S-ol «■ ^3 2^#°il #>fl«ti.fe. ^J^- x+^vfl^. ns) ^ 
t-> T^fl ^ei^bI-i-oi ^aa^oM «1*B 4i ^^slol jfl4fc ^ 5U«-2-S. ^VS}-!-^ 

^o.s. ^]#(<a2is. 5L*g ^^)oi -&<?]sij[i ^ 3x-8-*n^l- ^cH^-g-i- 14^14. ^-f «fl 

«]^-&€ Sfe Zr0 2 l- < a^^=( D l^)2] ol<a-^fl-i" 0 l ^^flSVfe 534 SHt^ =r Sa^l 1 ^, ^ 3+ 2^4 

^21 uv^ofl 42} ^12^ 2 ^4^8- -tv^-4 ^ efl^- 1 49 ^% ^ ^] s.a.'s- 99 "L-H^-l 51 ^^=%4 
^ ^ Xlu}. ti>^-2]5>7llfe, ^14 1 ^3 30 ^1=3^ 99 ifl^l 70^^=%# «-4^" Sac4. *^2] 2^4 

°1 ^7l«- tiVfi} ^-ol ^7>S. ^ + . °1 ^*2l ?j-^=€- ^4 ^BflS. #314 7l^o.S 0.1 vfl^l 

20 <§^%, «V^-^3l-7flfer 1 vfl# 10 ^^%<a *r 5U^. 

^. ^tgofl 4^ ^o]# ^-o- uia^i34 ^ 52-g-*flfe ^s. ^]h^^-4 a>8 'Sfl* 

^ sa^. * 1^21 2^4 ^2] -Ml# «-%=S] ^^flS ^4°il^2l ol ^g-SJ 4SflS. 21SM°V 
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iJ-aW, =r* 3*1 aMI aliSMS- °1 2:^#c] t>1|-f <^7M3 7>^ ^ 2] oj 

3^ ftoM-H ^ D ti^i S(SEfe) ^"fl Xl^JSflSAl s.*} ^^-S>7fl A]-g-^c}. 6\^± 2^ «>-§-, ofls- 
»^ St*, fl-JK'iSj- UHK ti^tli a}* (hydro denitrlflcation) , ^^t^ (hydrode 

sulphurization), ItfhS^SK^ «}•§-, 7fl3) «}-§- (reforming) . -^7] -7fl^ «V-g- (steam - reforming) , 3.^*8 SHH 
cracking). ^r± $7} 3S»*3 «J-§- (hydrocracking) . *r4^ «}-§-. IK^ >£-§-, ol^SflS*- «>-§-, *«Sj-(3FJ£fb) ti J 
■8-. ^TS^ SH", ^SK^ SEfe ^ $-^-§-2} li^i JEiMfl- #3- $ (ff-fe) #^^(Cla 

us) tf-g-. ^£ 71^2] tifl7l 7>i 3^, tiV-g-, ufl^ *V-g- f£fe =T=*3*fe ^ofl sfc ^ofl*] 

*1 *HS*1 a}-§-sJ ^ sacr. 



aeji4, & ^#2} 7 r # f^Ath -§-£. ^2} st-q-fe- °]t>l ^ go] t m<g 7 l?}-2] ufl 7 l 7>>i 

7 r =£* ^Bl«r7l aofl ;Hl2-g-c, j= *«! 3] W}. n)-^, ole^V -g~g- £<>HH * nf^- 3^** 

O.3. ^^-^34- * D fl ^^^-S. fl-«Al?l7l #^M1, <*» #<2 U]E. ^EflS. ±»1f ^^*>£^ ^^^71^14 

2fe ^-^ ££fe AWA S. in a) i (monolith) *r ifl^S)]2l ifl^fr qj^st-fc tfl ^-§-5]^, o] vfl^ » $| a] . 3 + ■ 
(wash -coat)" 2Hr-§-«>1S ^ -g^lsM Si*}. 



[-^H 1] 

70^=3=% ZrO 2 /30 Ce0 2 a^^S. <g7l $}S r °3, Ce0 2 180 g-£ *fr*r^ 

©1= 3.7)7} 5 nm°J M]% # (=%-i -?-7fl *fl2,583,736-i-°11 7l^^ u>6)) i^b). ^S^) 7500 g-§- ZrO 2 20 # 
fl-fraM *S«>1S- 37l7> 100 nm<a ^1 13* # 2100 g=r 

jaijVAlfl^ ^"71 *tr*«fl 2M ^Jat1«>^*4| 450 g* ^7}S r ^^. «S *l* pHfe ^7.5ol$i 

*7l -g^H <^Bl ^-So)]Ai Sr&Altl ^ <a°l*l ^8^#*-& ^ BET 7>^tq- : 

- 600 "C, 6 -M£r: 76 m 2 /g 

- 800 r, 3 ^1?>: 34 m z /g 

- 900 "C, 6 ^1?>: 25 m 2 /g 

x-a ^^s^* ^34. 900^^1^ sViAiy >a^«d||^ q-^-^ ji-%-^7} 3J«1 ^sisi^. 

- ^11 J1-8-SII ^ Zn0 2 ^2l o}= 5^^=% Ce0 2 S. ol = ci^j7 ; o] ;n-g.sfl^2l 1^2^ sg^ 37]^ 5| l0nm°J. 

- »12 Ja-g-^fl Ce0 2 ^2l q| 40 ^^%ZrO z S. ol-f-^^Jl; o] jr^-sfl^sl 33. ^7]^ 0}= 9 nm oj 

a*. lOOOTCHl^i SVi^l?] ^ ^©1^1 >«^#2l ja-S-*^ (OSC)^- &>7l Al^ofl oj.^ ^^g}^^ olnfl, 
^ 3.8 ml CO/g CeO 2 

[<LV£ Ji-8- -8-^= «o v, a] 
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1000 "CoM t}±X\^} 0.3 g «3«H3l* °J"^ 2 a>o> ^ o. 4? 10 i/hS} °l-¥-<H3l 7 1#3. fl^S*'*. o] 

*S> ?1*H 5 % <&&tt±. £fe 2.5 A Jit ^EflS. ^4. 

- «■ «HH 400 t£ 

- -a-i 

- u^e] CO 

- CO ^ 0 2 lis] jstfl =£f- 

-tv± JiL-fr -g-ff-i- #3 S ^7>5}7l fl*H, CO ^ 0 2 *^ an) oi^^ife. Ai^^ pM d 4 ^=8 

sfe ^-<L> Ce0 2 lg HWVfc flSCO dbHl^= (ml)-§- ^^s>»^. 

^Vi Ji-fr -S-^fc- ml 0 2 /g Ce0 2 ^flS. M-e^I mi CO/gCe0 2 #fl3. q-E}^ aj- 7 ] it* 23. i4Y<H*t}-. 

2] 

sg^ S^oliL 3.717} Of 50 nm<?] *1 ^}-§-*Hr 3 (r= 10)i§- ^WfJI^ 13} *Qj# a J^£.S. 

900*0 °1W 6*1 ?t * ^^^1 <«<13#*1 

- BET ala^aj: 20m 2 /g 

- X-iH tffl S*€ 

* *ll Jl-§-*fl: Zr0 2 ^2l 0} 25^%$ Ce0 2 S. ol-f-o^Ui, o] Jl-g-^ll- t>l£ ig'-g- 37|b °4 11 n 
m°J. 

* >i|2i-§-^l: Ce0 2 ^2] Zr0 2 S. o^o^ai, o] ^*H=r v]± ^$2) Jg5 BL7\^ SJ= 6.5 nm°J. 
1000"C<M *}i^l?l ^^-t°i] tflSfl a>±: J£-f}- -g-^=-& 2.8 ml CO/g CeO 2 °1X2^. 

3] 

^ #Sol= 3717} °}= 15 nm"?] ^% *>-§-*>fe 3(r=6.5)-§- -3*1 1^4 *"3«- ^S. ^ags). 

900*C<HH 6 ^1?} S^l?] 4: ^<H^lfe ^#2} BET 22m 2 /g°lSa^. 
[-^Hl 4] 

^">ole a* i^^lS.^ ^7> qN»-Al*lte aJ# ^SKafe ^Alofl 134 §.<g# »fi-lJ^s 4*«sW IHMM- 
Al 2 0 3 15 ^^%^. 5^§€ 2:^ -§--§- ^£1}. 
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6a)t_V §-o> <£o\Q ^^S\ BET ali^^^r 39 m 2 /g^l5i^. 

[^ A H1 5 

*Sol= 3.717} 04 10 nm o] S^^- ^-g- A>-g-SVfe ^(r=2)# 1^ *<a?l- >&<3] 

900-C°lH 6^R> ^-o> *>iAl^] ^ <a<H3! BET aliig^^-*^ 10m 2 /g^lSi^. 

3E*h 1000t:°lH sl-i^l ^e-ofl cH*1) ^33 av^ ^o. .g^o. f4 16ml C 0/g CeO 2 

Jg? ^-S-o]^ zi^ol 50 nm o] # 35 ^ 3^^ol 15 nm?l 41 # *^§- ^R-sfe 3 (r=3.5) 

900t:°il>l 6-^1- bBi-'-I?) ^ £<H*i ^^#2^ BET Hla^^- 18m 2 /g°]Si^ 
[A^j 7 (uljao^i)] 

£0^1^. 2:^#°llAi ^VSI-i-Sl ^^=u]7} ZrO 2 80 % ^ CeO 2 20 %7> € "r Si ^11 *Kr y lS *3 

P H 4 P H 8 *J*MH Jf- ^<S#* *7l 900t:°)W 6^1 SHtAl?] <g^3l BET 

10m 2 /g«lSiT4. 

(57) ^r?l 

1. 

(0 41 # ** T 1 ^*^ IS ^3 r 2 °fl ifltf *1 S3^ iF^*>fe «g*V#3 igS- 33 r , 3 a] r ©l 5 °1 

•VMs 167 n]°voi x|sa^ # §J 41 # ^# *l* -sm 3^*3 tfl**R? wis. *^-*>fe (u) 

iJ-71 ^#cfl ■§7l# ^7>SVfe ^31, (iii) o]<H- go] Z).aH AgA^ Sl-rSl-fe- 3? (iv) #71 3«r=* 3 

•§-#■ SH^lfe- 2E#SHr 3* S.^ *>fe *l-iLia^- S Afl-§-2] ^tg 2:^^-21 »12: ^ . 

^T 1 "* 2. 

*HHH floW. "lSa* ^^*>fe aj^ rj °1 5 nm vfl*l 500 nm<?l ^-^ o.S *>fe « G V 

«. 

3. 

^I2^°il 5a<H^. -^"71 3 3 ri°l 10 nm i-H^l 200 nm?l *Vfe 

^7--® 4. 

3** SfloH.tf?! ** ^Sffe <a^«^ 2]^ r 2 n3nm^] 100 nm<?l ^ 

* *3 0.3. ^ 
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5. 

Xl4lH 9X°]*], ^7} ^ r 2 7> 5 nm ^] 50 nm<?l f^^S *>fe u o v, a. 
6. 

^1* 3^ ^ o]± g tg-ofl si^^, aj- 7 ) a] r °l 10 °l-9-°]J2 167 Sl-fc H 0 V ^. 

7. 

*fl6^H Stl^H. -53-71 ol H 20 ol-8-ola 167 ^ s.^ o. s gf^ ^ 

^T 1- * 8. 

Hli-^i ^o))Ai Ajgl^ ^-g- afe *tf#3.*1 $7}tfcz 3# a^s. « 0 »3. 

31 t 1 ^ 9. 

^17%H1 floH. Aj 7] ^ a^o] ^ oj-«nl^ ^ ^o)iAi Aiaj^ §^oi 301 ^ 
^T 1 ^- 10. 

*Hitf vfl*l 3* * <Hi= €■ flow. -*7l <§7l7> oj-auiov, ^sM-h# afe ^gjMt* ^r-§-°Jj<?i a* ^-^a 

^T 1 "^ 11. 

rtlHrtM sa<H-H. <r-§-«i°l ^}-8-3^r 3* f^^S 

12. 

31 T 1 * 13. 

14. 

31 n 3 -^ 15. 

Xll* *-fl*l 3* & # 5U°1>H. -9-71 3\^Q ^^#ol Afla^fe- ^-g- u o v, a. 
31^ 16. 
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17. 

*fll*& ifl*l 3%> * «■ Si^H. **1 S>rt7> 700-C lOOOtfil ^fl83fe w o v 

•a. 

18. 

^Il7*°11 Sfl°W. £-.£7} 8001C iflaq iooot:^l 3^ s>fe *<a. 

19- 

*0ltf 3* * »^ ?> %H1 5a«H^. ^* $313. 51 tfl^l 99 ^=g=% $ 4]# 1 ifl^l 49 *^%* frfr 

sfe S^l-I- ^71 fl«r tfU. 

^t 1 * 20. 

*lll9*SH SfloH. JE'S -t>#* 3^ 0.1 20 *«8=96* ^7} «-«-S>fe- 2:^** ^7] fl«r #3. 
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